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Developing the ICT Infrastructure
for Africa: Overview of Barriers
to Harnessing the Full Power
of the Internet
Daniel Gelaw Alemneh and Samantha Kelly Hastings
The synergies of numerous emerging trends are shaping creation, access, use
and preservation of information resources. The digital library environment
provides scholars with access to more diverse and previously unavailable
contents that span myriad technologies across institutions and nations. Al-
though the uses of Internet technologies provide new directions for scholar-
ship, there are discrepancies among nations and regions. These technologies
have not been fully exploited in Africa in particular. As research and scien-
tific inquiry depend on both the availability of heterogeneous resources from
multiple sources and their openness to easy and continued access, addressing
the universal access issue is paramount. This article discusses and provides
an overview of some of the barriers or principal factors most likely to
influence Africa's efforts in harnessing the full power of the Internet.
Introduction
Nowadays it is difficult to identify many activities that do not use Informa-
tion Communication Technologies (ICT). The Internet and related technol-
ogies have had a profound impact on the ways in which we live and work.
As many of these technologies were integrated into teaching and learning
activities, academic institutions and their libraries were early beneficiaries
of these technological developments.1
Advancement of digital technologies is shaping creation, access, use and
preservation of information resources in ways that are so profound that tra-
ditional methods and concepts of access and organization no longer are ef-
fective. Web applications, together with the growing numbers of digital
library initiatives, are making resource integration much easier and provid-
ing scholars with access to more diverse and previously unavailable infor-
mation sources and services. The application of ICT in education will
continue to grow, and recent advances are likely to increase their range and
application dramatically.
2
The ever-expanding digital information resources on the Web have con-
tinued to evolve. As can be seen in Figure 1, the February 2006 Web Server
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Survey received responses from more than 76 million Web sites. It is ex-
pected that 2006 will be one of the Internet's strongest years for numerical
growth, possibly exceeding the record growth of 17 million hostnames in
2005. Factors in the dramatic growth include increasing use of the Internet
by small businesses as Web sites and online storefronts become more af-
fordable, strong sales of online advertising, and the explosive growth of
blogs, to name a few.
3
The fact that the digital world is evolving at a rapid pace without much re-
gard for universal access issues poses new threats and problems. Various
researchers have explained universality in various ways. The European
Digital Libraries Research Program, for example, interprets universality in
three dimensions: people (access by everyone), location (access from ev-
erywhere), and devices (access via everything including laptop, iPod, palm
organizer, etc.). 4 While the capacity to create digital content is great and the
appetite for it seemingly insatiable, much work remains to make the infra-
structure accessible to all and to increase the level of inclusiveness of digi-
tal libraries in all directions.
Figure 1
Total Sites Across All Domains August 1995-February 2006.'
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,Africa and Globalization
Globalization is creating a world that is increasingly interconnected, in
which the demand for global information is growing exponentially. In the
current global knowledge economy, development of a national information
infrastructure is part and parcel of the national development program.
Power and wealth are increasingly measured by the amount of access one
has to information and by one's ability to obtain and use that information
effectively.6 The distinction between developed and non-developed coun-
tries has already become a distinction between countries with extensive
ICT infrastructure and countries with a low level of ICT penetration, be-
tween networked nations and isolated ones. This generates both challenges
and opportunities for many nations. 7
Although many countries are investing heavily in the infrastructure nec-
essary to pave and widen these routes, there are discrepancies among na-
tions and regions. Africa is struggling to get to the information highway.
There is a growing concern whether the Internet can help African countries
to realize development potential or whether Internet technologies are wid-
ening the gap between the haves and have-nots. Most researchers agree that
unless African countries become full actors in the global information revo-
lution, the gap between the haves and have-nots will widen, opening the
possibility to increased marginalization of the continent. 8 This dramati-
cally hampers economic development for the continent. At the moment,
Africa is suffering from an absence of data for critical analysis and proper
planning and forecasting regarding issues such as rural development pro-
grams and agriculture, HIV/AIDS, and malaria, tuberculosis and other in-
fectious diseases.9 In the midst of such challenges, ICT can be used as a
development tool to reduce poverty, build capacities, enrich skills, and in-
spire new approaches to governance and conflict resolution. Failure to
bring the Internet to Africa will leave the continent farther behind than
ever. 10
Academic Use of Internet
Powered by development of digital technologies and fueled by the conve-
nience of quick and easy Web based access, research in almost every disci-
pline is becoming more data-intensive. Digital libraries and supporting
technologies have now matured to the point where their contents are incor-
porating complex and dynamic resources and services. In reviewing the lit-
erature of the past few years, there is no shortage of views on the role of
digital libraries. Many researchers articulate a vision of a digital library en-
vironment that resonates with possibilities to create a knowledge manage-
ment system on the Internet that will enable scholars to navigate through
these resources in a standard, intuitive, and consistent way."I Many observ-
ers agree that the new scholarly communication systems will inevitably be
based on capabilities of interoperable network technology.
12
6
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Considering the central role of a digital library in scholarly communica-
tion, the universal access challenge is among the fundamental concerns,
and addressing this issue is a key factor to the success of digital library de-
velopment at large.13
African Universities
Universities are supreme institutions of national treasure that shape com-
petitiveness and interaction with an increasingly competitive global world.
Higher institutions, especially those in Africa, are core institutions that
link nations to the emerging global forces of the knowledge domain. As in-
stitutions of higher education depend more and more on digital resources,
scholars will demand more and more digitally enabled resources and ser-
vices. However, most African universities do not have sufficient infrastruc-
ture to utilize digital resources. The spread of the Internet in African higher
education cannot be considered in isolation from the development of the
Internet on the continent as a whole.'
4
Various reports indicate that Internet access in Africa has significantly
increased (in some cases, at rates of four to five times or more) over the past
five years. For example, the number of Internet users in Chad went from
1,000 to 60,000 (almost 6,000 percent use growth) and in Congo Demo-
cratic Republic by an astonishing 10,000 percent, from 500 to 50,000 dur-
ing the current decade. Even with such remarkable development, the access
index remains woefully low. Chad's and Congo DR's growing numbers of
Internet users represented less than 1 percent penetration of the countries'
populations of more than 8 and 58 million respectively. As can be seen from
Tablel, with 2.5% overall penetration, the Internet still remains out of
reach to the vast majority of Africans.' 5
Furthermore, most nations still lack sufficient international bandwidth to
reliably deliver various digital resources and services in any volume over
the Internet. The 2004 African Tertiary Institutions Connectivity Survey
(ATICS) collected information from 83 institutions, representing 40 coun-
tries in Africa, and summarized the state of Internet Connectivity by three
characteristics-too little, too expensive, and poorly managed. 16 The aver-
age African university has bandwidth capacity equivalent to a broadband
residential connection available in the developed world and pays 50 times
more for their bandwidth than their educational counterparts in the rest of
the world. ' 7 This inevitably raises the subject of telecommunications infra-
structure, because Internet traffic mostly travels down ordinary telephone
lines, usually those of the public telephone network. Despite some remark-
able changes across the continent over the past few years, Africa
teledensities remain extremely low (with around 14% of the world's popu-
lation but less than 3% of the world's telephones). Compare Sweden, with
71 telephone connections per 100 inhabitants; the USA, with 60; and Tai-
wan, China, with 59; to Chad, 0.1; Ethiopia 0.6; and Nigeria 0.8. The pric-
ing policy of telecommunications providers in Africa has been one of the
7
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most inhibiting factors in expandig connectivity. Since telecommunica-
tions is one of the largest profit-making, state-controlled industries, most
African governments fear their national telephone companies will lose rev-
enue if they open up a competitive environment. 19 This partly explains the
figure in Table 1 showing less than three percent of the world's Internet traf-
fic currently reaching Africa: the telephone network hardly exists. It also
goes some way to explaining why the Internet has mushroomed in regions
of the world with high telephone density: the network was already in place.
Issues Related to Slow Development of Effective ICT
in Teaching and Learning
The quality of education and its out put-scientific research, technological
development, and innovation-for Africa will only be valid if they are to
solve real problems of Africans in the continent's fight for poverty eradica-
tion and its own development challenges. Various political and economic
issues have affected institutions of higher education. A number of research-
ers list several reasons for this underdevelopment.20 All agree that despite
the much talked-about democratization of the continent in the early 2000s
through efforts such as the United Nation's Millennium Development
Goals (MDGs), 21 the African Union's New Partnership for Africa's Devel-
opment (NEPAD),22 British Prime Minister Tony Blair's Commission for
Africa (that framed the basis of some of the subsequent initiatives by G-8
countries), and other bilateral agencies and partners activities, the picture
has changed little for the majority of African countries. 23 The saddening
tale of conflict, political instability, genocide, massive population dis-
placement, refugees and economic stagnation and/or retrogression seems
endless. 2
4
We summarize at least some of the major challenges of the African
higher education institutions:
Inconsistent and Restrictive Regulations and Prohibitive Policies
Towards Information Exchange and Use
With Africa having the lowest per capita income in the world, the current
pricing regime of high ICT tariffs and customs duties does not actively pro-
mote connectivity. Figure 2, from a recent Africa Tertiary Institutions Con-
nectivity Survey (PACT 2005), shows that the average African university
has bandwidth capacity equivalent to a broadband residential connection
available in Europe, and Figure 2 shows that African higher institutions
pays 50 times more for their bandwidth than their educational counterparts
in the rest of the world.2
5
Inadequate Budgets/Funds and Lack of Progressive National
Programs for Generations
The formulation and implementation of ICT policies has been sluggish in
Africa. Many African governments remain unconvinced of the importance
of research and scientific innovation in creating economic growth and they
9
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Figure 2
Average Bandwidth Costs/Kbps by Region-ATICS 2005.26
Average Bandwdith Costs (USD per Kbps) by Region
West Africa 800
Average
Southern Africa 4 70
Region East Africa 4.3
Central Africa 3.18
North Africa 0 5
US University 0.2
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00
U
pay little attention to the national need for higher education and ICT infra-
structure. Moreover, ICT policies and strategies involved lengthy pro-
cesses that often diverted attention of policy makers away from the broader
strategic priorities. Resources are swallowed up by pressing concerns over
food security, defense, and health care. In addition, the number of students
enrolled is often increasing at African universities faster than their capacity
to finance this growth. There is a general agreement that educational qual-
ity is declining as a result of increased enrollments and/or reduced funding.
This decline is manifested in students' low examination scores and dimin-
ished research output. Moreover, African students' involvement in the po-
litical struggle against their governments has adverse effects on the
development of the universities. Universities in Ethiopia, Ghana, Kenya,
Sudan, Nigeria, and other African nations were closed on a number of occa-
sions due to political unrest. As a result of this, some governments have
shown little regard for higher education and universities consequently have
been inadequately funded.
27
Lack of Sufficient and Up-to-Date Information Sources
The problems are compounded by the increasing number of available digi-
tal information sources. A vast mass of knowledge and data are now digi-
tally available from various sources. A growing number of institutions are
creating institutional repositories and portals to provide integrated access
to their own and other open source/access resources. For example, the
OpenDOAR service is being developed to support the rapidly emerging
movement toward open access to research information. This will catego-
10
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rize and list the wide variety of open access research archives that have
grown up around the world. Such repositories have mushroomed over the
last two years in response to calls by scholars and researchers worldwide to
provide open access to research information. Similarly, the Massachusetts
Institute of Technology (MIT) offers courses online for anyone, anywhere
around the world. Google's initiative to digitize some of the collections of
leading research libraries is also bound to have an impact on resource shar-
ing. Such resources can boost the quality of higher education programs and
curricula, if they are actively tapped and effectively adapted and/or inte-
grated with indigenous knowledge and resources.
28
Shortage of Trained ICT Professionals
As more private businesses and public institutions are becoming computer-
ized, the demand for competent computer experts is rapidly escalating. Al-
though the overall level of computer literacy in Africa is low, African
countries are gradually developing a small but competent base of qualified
computer professionals. The quality of technical training in the continent is
slowly improving and the number of professionals trained in areas of com-
puter science and information technology is growing due to improved
training opportunities. However, professionals having good ICT skills are
leaving the continent or prefer not to join higher institutions and their li-
braries due to a combination of low salary/benefits, poor ICT infrastructure
and work environments and limited opportunities. 29
Brain Drain
It is difficult to retain skilled professionals at the African universities.
Some treat brain drain as an extreme form of institutional displacement
while others view it as a circulation of skilled labor in the emerging interde-
pendent global economy. Whatever we call it, there is a steady flow of Afri-
can immigrants to the west in pursuit of academic excellence. A large body
of literature and personal observations support the view that most African
scholars and students prefer to stay in the United States rather than other
Western countries. The motivation of African scholars to study in the
United States and stay on later results from complex pulling and pushing
factors including economic, political, social, cultural, and personal mat-
ters. Many commentators agree that better job prospects, a lenient immi-
gration policy, a less segregated socio-cultural setting, among others
factors, attract African scholars to stay in the United States. The impact of
each factor, however, varies from native country to native country and from
individual to individual. 30
All these issues have significantly prevented most African universities
from developing efficient ICT-based teaching and learning environments.
Internet technologies can have the potential for far-reaching impact on the
future of African universities in reversing brain drain by mobilizing and
tapping the large diasporic community and its rich variety of skills, exper-
11
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tise, resources, and status. Many members of the diaspora are products of
the African institutions, and they feel strongly about contributing toward
higher education development and national development in general. There
are numerous ways in which this potential can be mobilized for advancing
higher education in Africa. Many researchers suggest establishing intellec-
tual networks that facilitate integration of African institutions with the
knowledge centers in the major global capitals through joint research and
teaching initiatives, exchange programs, and participation in academic
publishing through editorial board membership and other activities.
31
E-Learning Developments
Looking at the lack of a robust telecommunications infrastructure, weak
regulatory frameworks, the relatively small number of Internet accounts,
the few trained IT technicians, and poor maintenance services, the obsta-
cles are obvious. Even though introducing e-learning technologies in Af-
rica presents many challenges, the efforts aimed at overcoming them are
significant and the steps from isolated projects to sustainable services can
be observed all over the continent. Current e-learning collaborations in Af-
rica include:
" The African Virtual University (AVU) was established "to build capacity
and support economic development by leveraging the power of modern
telecommunications technology to provide world-class quality education
and training programs to students and professionals in Africa." After a
successful pilot phase, AVU has been transformed from being a project of
the World Bank to an independent, reputable intergovernmental
organization based in Nairobi, Kenya, with more than 57 Learning
Centers in 27 African countries. 32
" e-Learning Africa, a conference to be held annually, intends to become
the African e-learning capacity building event and a forum for all
stakeholders engaged in the planning and implementation of
technology-supported learning and training on the African continent. The
first e-Learning Africa conference is slated for May 2006, in Addis
Ababa, Ethiopia. The annual conference is supported by the United
Nations Commission for Africa and the European Information Society
and Media Directorate General.
33
" School-Net Africa is a pan-African education portal, which provides
support to practitioners, education policymakers, teachers and learners in
31 African countries. It has adopted seven major flagship programs
that promote education through ICT in African schools including
Building African School Net Champions, One Million Computers for
African Schools, and Researching ICTs for Education in Africa.
34
"• European-African Pact on ICT for Development, the European
Information Society Technologies (IST) initiative, with the aim to harness
ICT to meet the United Nations Millennium Development Goals.
Although the EU-Africa partnership for infrastructure is just at its
12
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start-up phase, this ambitious long-term plan marks an important
milestone in Europe-Africa relations and will boost Africa's sustainable
development by means of ICT.
35
Concluding Remarks
Much work needs to be done on ICT reform in Africa, in order to bridge the
growing digital divide. The ultimate goal of the current economic reforms
in Africa should be to develop a dynamic market economy relevant to the
context of Africa, in order to make Africa an integral part of the interna-
tional economy. African universities need to reemerge as critical engines
for economic and social development. The target of current African higher
education reform should be to establish an institutional framework to fit
into this new social and economic context. Developing and institutionaliz-
ing such a framework remain tremendously challenging for Africa. A se-
ries of reforms needs to be tackled, including reconciliation of the
relationship between government and university, provision of academic
freedom, and more autonomy to universities so they will be able to syn-
chronize their own indigenous socioeconomic with the demands of global
labor market.
African governments should wholeheartedly embrace the fact that schol-
ars represent the center of development, self-reliance, and sustainability.
This should be accomplished by the commitment of more resources and au-
tonomy, responsibility, academic freedom, and good working facilities, not
only to encourage those scholars abroad to return but also to discourage
those at home from fleeing. The collaboration and cooperation among vari-
ous stakeholders to harness the intellectual diaspora are vital. The impor-
tance of ICT to create and maintain active virtual scholarly communities
that mobilize the intellectual diaspora cannot be overemphasized.
Creating digital opportunities through universal access will have the po-
tential for far-reaching impact on future teaching and scholarship. African
researchers will be able to participate both in the use and generation of
knowledge on the Internet to provide solutions to the new demands of 21 st
century academic institutions and developing nations.
We will leave readers with a statement made by Professor Gebre
Egziabher, a renowned African researcher, when he was awarded an honor-
ary degree by Addis Ababa University:
My continent is still the most down-trodden. I would love it if every African could be
so respected that she/he would be granted a visa to any country in a matter of minutes.
I would like to see the queues in every European and American Embassy gate in every
African capital dissolve away.... In this age of globalization, local differences are
seen as a nuisance. We are all being pushed towards congealing into an indistinguish-
able human mass, all of us becoming approximately American. I love globalization;
but I love diversity even more. I would love the brilliance of the totality of our hetero-
geneity to be accessible to every point on Earth. That is the globalization for me. I rec-
ommend it for you all. I leave the unfinished business of changing globalization to be
thus to you, the young.
36
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